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Figure 3. Thermodynamic equilibrium fit to NA49 data [29] 
 
 
Figure 4. Comparison of the  enhancements at 40 and 160 A GeV/c (NA57) [11] 
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The KaoS collaboration proposed to disentangle these two competing effects by study-
ing K+ production in a very light (12C+12C) and a heavy collision system (197Au+197Au)
at different beam energies near threshold [22]. The reaction volume is more than 15 times
larger in Au+Au than in C+C collisions and hence the average baryonic density - achieved
by the pile-up of nucleons - is significantly higher [32]. Moreover, the maximum baryonic
density reached in Au+Au collisions depends on the nuclear compressibility [27, 28] whereas
in the small C+C system this dependence is very weak [34]. The repulsive K+N potential
is assumed to depend nearly (or less than) linearly on the baryonic density [33] and thus
reduces the kaon yield accordingly. On the other hand, at subthreshold beam energies the
K mesons are created in secondary collisions involving two or more particles and hence the
production of K+ mesons depends at least quadratically on the density. These multiple-step
kaon production processes contribute increasingly with decreasing beam energy. Therefore,
the K+ production excitation function in Au+Au collisions is expected to be influenced
stronger by the nuclear compressibility than by the in-medium potential. In contrast, the
K+ production processes in C+C collisions are expected to be little affected by the nu-
clear equation-of-state. Therefore, the comparison of precision data on K+ production as
function of beam energy in C+C and Au+Au collisions should reveal effects caused by the
compressibility of nuclear matter rather than in-medium modifications of the K+ mesons.
Figure 13: Left panel: K+ ratio measured in inclusive Au+Au and C+C collisions as func-
tion of beam energy [22]. The data are compared to QMD calculations assuming nuclear
compressibilities of κ = 200 MeV ( full dots) and 380 MeV (open squares) [34]. Right panel:
Skyrme nuclear equation of state for different values of the compressibility.
Figure 12 (left upper panel) shows the measured pion and K+ multiplicities per nucleon
for C+C and Au+Au collisions as a function of beam energy [22]. The pion data points are
scaled by a factor of 1/100; they represent the sum of charged and neutral pions as calculated
from the measured pi+ multiplicities according to the isobar model [35]. The pion multiplicity
per nucleon is smaller in Au+Au than in C+C collisions whereas the K+ multiplicity per
14
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Figure 2: Azimuthal distribution of pi+ and K+ for semi-
central Au+Au collisions at 1.5 A·GeV. The data are cor-
rected for the resolution of the reaction plane and corre-
spond to impact parameters of 5.9 fm < b < 10.2 fm, ra-
pidities of 0.3 < y/ybeam < 0.7 and momenta of 0.2 GeV/c
< pt < 0.8 GeV/c. The lines are fits with function (1) re-
sulting in the values for v1 and v2 as given in the figure.
a preferential out-of-plane emission (negative elliptic flow)
of K− mesons due to their large absorption cross section
in spectator matter. However, as shown recently, the K−
are produced predominantly via strangeness-exchange re-
action Λpi → K−N and consequently, the K− are emitted
later than the K+ which are produced together with the
Λ. Therefore, the shadowing spectator might have moved
away when the K− emission occurs which would lead to a
flat azimuthal distribution. Nevertheless, a late emission
of K− mesons cannot explain their elliptic in-plane flow
pattern.
Recent transport calculations find such an effect if an
attractive in-medium K− potential is taken into account
[12]. A quantitative comparison of our data to transport
calculations is presently beeing performed.
Recently, a new high-statistics measurement of the az-
imuthal distribution of K− in Au+Au collisions at 1.5
A·GeV has been performed. These data are presently bee-
ing analyzed.
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N L /evt = 1.6 E-03
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